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motion amounts to 5 X io~9 erg, which is not very far
from the value of io~8 erg actually observed in our labora-
tories to accompany the artificial transformation of ele-
ments* But, whereas the ordinary bombardment method
might be compared to a bayonet attack of a single line of
soldiers upon a comparatively large group of people, the
thermonuclear process is more nearly analogous to a vio-
lent hand-to-hand fight going on simultaneously through-
out all parts of a highly excited and quarrelsome crowd.
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FIGURE 25
Thermal ionization of a gas.

It should be remarked, too, that, at these very high
temperatures at which the thermonuclear reactions take
place, matter no longer consists of atoms and molecules in
the proper sense of these words. At much lower tempera-
tures the electronic shells of individual atoms will already
have been completely stripped off by the mutual thermal
collisions; and matter will then consist of a mixture of
irregularly moving bare nuclei (completely ionized atoms),
with unattached electrons rushing in all directions among
them (Figure 25). The "naked" nuclei, unprotected by
electronic shells, will no longer be cushioned against
thermal collisions, and the violent direct impacts will often
lead to fatal results.